Photonic crystals, i.e. the materials with refraction index periodically modulated in space on a wavelength scale are well known to modify the properties of light propagation. Photonic crystals can introduce photonic bandgaps in radiation spectra, i.e. they can serve as light conductors or insulators. Photonic crystals can modify the dispersion of the light, i.e. they can significantly reduce its group velocity. We show in the letter that photonic crystals can also modify the diffraction of the light in that the diffraction can vanish in propagation through particularly prepared photonic crystals.
We consider a two-dimensional profile of refraction index modulation An(x, z) = 4mcos(q,x) cos(q, z), resulting in a harmonic photonic crystal with crystolographic axes .r-(±l/qJ,1/qj), and we investigate light propagation under paraxial approximation:
Wirst we perform an analytical study of the propagation of the plane waves, by expanding the electromagnetic field into a set of spatially harmonic (Bloch) modes. The analysis show that the curvature of diffraction curve can vanish to zero at some points in parameter space (spanned by modulation amplitude and the angle between crystolographic axes). This predicts that effective diffraction vanishes at that point. Then we check the nondifractive propagation by a direct numerical integration of wave equation (1 
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We evaluate the parameters of nondifractive propagation (the minimum width of the nondifractive beam), we calculate the nondifractive propagation areas in parameter space, we investigate the higher order effects (higher order diffractions, nonparaxial regimes), and we study nondifractive phenomena in the presence of nonlinearity. 
